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USE - For synchronizer brakes, clutches of motor vehicles e.g. air 
craft, etc. 

ADVANTAGE - Exhibits corrosion resistance property even when 
lubricating oil 

containing sulfur is mixed, since sulfur is inhibited by oxide of Mn 
formed by 

friction material surface. Since simultaneous sintering with Fe 
group base 

material is performed at high temperature, high strength is attained. 

DESCRIPTION OF DRAWING (S) - The figure shows the graph correlating 
alloy 

composition, melting point and sulfidation corrosion resistance 

property of the 

sintered friction material. 
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(54) C u - N i -Mn ?Rj!ftMlil»»|Sf 



m [mm 

immi mm±iznthiiLm^m^ . 1 1 so 

(a) Cu-Ni-Mn^M^^^#:S-10 0fi* 
%i: LTtt # , N i C7)^«*i4 5-7 Ofi«%cO^ 
b) Mn<7)^«{i, Cuat/MnC7)at% 
O-^tttCitt I. M n (7) a t %«OfiJ^< 3 0 XliLtX'h 
i?> (c) SicO^««i. MnJttXS i£7)at%0-^ 
tf-tit-ri. S i CO a t %c7)iij-&*i 2-5 %cOffiHl*I (C* 
0, (d) 2 00-CULh'C-J)-Si:V^3 (a) ~ 

( d ) (r>^f^^^Xm&-tl C u - N i -Mn^M^^ 




]o 20*^30 40 50 60 70 80 90 Mn 
wtXMn 
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1 

mm^iih c u - N i - M njh^^mtim'h r, 

X. (a) ±KCu-Ni-Mni^«^«^«0^«:S:l 
OOM%i:U!ti:#, N i i7)^^rft*«4 5-7 OM 
%<o®Hrt{:J»0, (b) MntO^WftJi, Cu&lXM 
nCOat%C7)-^tKc*tt5MnCOat%c7)|iJ^3!^3 0% 
Rht'* 0 . ( c ) S i eO^«Ji, M nSt^S i cOa 
t %(r)^mzm'h S i £0 a t %£7)SiJ^*5 2-5 

muzh 0 . ( d ) 1 2 0 o*ciajiT-*i> 3 
±fe ( a ) ~ ( d ) m.i^^'kxmmh z t ^i^mt 
c u - N i - M n^m^m^m. 

[000 1 ] 

immtmt^m] ^m\ic u - n i -m 

F e J^m^t mfm^^tll C u - N i -Mn^m&m 
SSaSW^MSrE-^JtC u -N i -M n^^^jfl^ 

mi,zm-ti . *^HSc7)c u - N i - M n ^^mmm 

[0002] 

^yyi'i.zm^fitcn^mimtLxii. cu-s 

n^X«C u - A 1 jm<r)^m^C u - Z n^(7)i^:^j|| 
n-^-fif'jy^C. Gu-ZnJ^O]S:;j||ffl (#^E6 

0-241 52 m^jkm^m. ) J?>C u - A 1 ^«or;u 

mm-fhmhm^hixx^^h. ^fc, Pi^isiai: 
«i. 'm^<r>'^yV-ii'^=Ji^By'mt^i.zi5\^x. Sr» 

[0003] 

o•^'f if u yymmmmi . ^ex-^-k o ^ ^ 
mi,zinfi\;y^y^^m<r)mmm±-rhm)^i}^i^. m 
^\im{ti>zbti^nhtix\i^^, 

[0 0 041 L*>L^*«^>, Cu^-^^iO^S^^ff 

(cioTJi. fiffi^PJ+iOlSljl (S) ^tSJSff+O^ 
( C u ) cr)SlEti: OJS-fbitJj ( C u S^) i}<±&^ 
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mmt^S)?) .mz. c u - n i ^k-^xac u - s 
■^±x*)^j:hcximmmzi5\,^xii. mm-k<7)W\m 

[0 00 5] fciT. mm^Tx-m^^hti. t^^. k 

-f fc ^rl, C u - N i i 0 =5: 5 C u ^tt 

fltfcv^T, mminzm?>inwimi>zttmtti 

10 m^^&^-t^tctb^z.m&mizmitzFeimit. 
mmm^zmfzcum'^^x<o^j:icummttti)^ 
t>^j:m-^mmmmiz^ *)mkti^m<^i(> 

[0 0 06] L*»L^*«^., ^SSrfflV^TFe^aiJ 

mm.i}^-WLl>zi 1 0 0X:SKtU:t'*l.<7)tJtLT 
Cnm^m^<r>mm.l,i8 0 0'Cn&ti&<. Fe 

^«j*<^)MfeiaK-C'{i c u jk^^^mm t t l t v > 

20 e^^tt^SJtL, -?-60SCui^-&^a*$-8 0 0"'Ce 

mmmL^j:inni^^^i'. 2mizwixm-th'^ 

[0007] ^:ix\ F e^«)*co^iiSiag[J: 0 t^v^ 

■h. ^V)V^^<r)m\ti^^t^j:'>-f^-m<.zii\^X\t. 
1 1 8 QX:nm:XL(nm§LTX'<mth vl i: J: D F e 

[0008] :il^Wn\thtmmz^?f.X^j:^iXtzt(r>X' 
*>0. mfl?:t{cSttl.iS#*5a4>n, 1 180 
•CSj^XhcOi^iSTCfcttl. F e ^SWtcOlll^^S: 

mwmtti{i<r>xht, 

[0009] 

[liS$:»J?;tl.7t4bcr)#g] ±iEiSS5:W^-ri.*3i 
40 Hfleoc u - N i -M n i^Mfe^^^jm. "S^J: K) ^ 
Si:i:t,lC:Fe^«^*t|i|B§^$il-6Cu-N i -M 
nlSMfeHm-J)-:>T. (a) ±ieCu-N i-Mn^ 

msmm<r>'kwi i o ofifi%fc lj^c 1 , n i co-^^r 

«*M 5~ 7 0S«%JJITTS> 0 . ( b ) M nCO-g-it* 
(i. CuSl^MnOat%«0-^IKz^?)MnOat% 
OffJ^*53 0 %tUit'J> 0 . ( c ) S i cry^^mt. M 
nai;fS i COa t%c7)^|ftSt^|> S i Oa t%c^SiJ^ 
*<2~5%<^ffiHl*l{:fcO, (d) lt^.*<l 2 0 0*0^ 
iXhh ^^^±IB ( a ) ~ ( d ) cO^frSr^-OlSt 
50 h:.t.m^b-thi:,<r)X'hl. 
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[00 10] 

fsmm^ma. c u - n i - m n^^&mm-icoi^ii^ 
c u - N i -Mnik^mm^m?: F e m^t 

^l.|g«0M^iirtgiaS5:»M$i^l.^< , N i 

0. ffi^Srl 20 0'CliLhi:-fl.^i:*^'T$<i:<^«.. 
*I6H3C7)C u - N i - M n^MiSm^«!pt<7)i3u^iSr J: 0 
i§iatcti.ffi^*»4.a. N i c7)-i-*flJi 5 0M%JiLh 

[0011] *l|Bfl<7)C u - N i -M n^S^^^fff-f 
S^ttTcSi tTffl< . ClcOCu-Ni-M 

Plln (%) = {Ann/ (Acu + Awn) 

±IEMn-i-*Jt*PBnCOffl**3 0%*>flT'J>l)fc, Cu 

-N i -Mnjkmi^mmttm'¥(r)Cui,zntmncr,if 
^i^ifi'>^j:i-¥x . mmmsm&^timncom 
itmzx mm^i+^iizmiti .1 timmt 

h. Mn<0-&^«C0±[iBtOV>-C{i. Cu-Ni 

-M n^Mfe^^tt^cTJlt^^ 1 2 0 O'COhtUffii- 

, Cu-Ni -un^mmmm<r>^w^ 100 

fi*%i:L>ti:§, 25M%i:$*l^, ^LX. Cu 
-N i -Mn^«IS$^«^(?)li^S:J: ^n<thWb^ 
Mnc^-i-#»«i2 0M%OTi:fl.c:t*5if 

[0 0 15] ilf^*^Bfl(OCu-Ni-Mn^]g^tt^St 40 

t.z^\^x\i. i.f,zTV7^xm^zxh^imm^zm 

'o, S i c?>i-*-«{i, MnSt/'S i<?5at%cO-&IKcW»S 

Psi (%) = {Asi/ (Adn+Asi) 

5iBBcocu-N i -mnjmmmmm^zii\^x\i. 

V^l. i: , F e |5lI^^S|g<7)^tt*<jgT 

mmw<rmmm.(rm.T\.z'^^j:i}^h, ^<r)tz^. 
rv7^xmzi.hWsimm\,zii\»\x[i. »*<oi6<b*5o 



(3) #^2000-256775 

4 

4.4~i 0 nmn^<7)mtx'<^^mzm&^tih. 

[0012] Lfzifr>X, *||BB«OCu-Ni-Mn^ 

'mmwMnipt^'iktytitzmm'^. mm^f. m^z 

[0013] *^%H^£7)C u - N i -UnJhm^mMm 
tCfeV^T, MnCO-^fl-StJ, CuSVMnc7)at%0^ 
H-tCJttl. M ncOa t %cOi!l^*>'3 0%liLht ^fLTV^ 

Wcu : Cu-N i -Mnj^j^^^^l^t-t 

tfl«>Cu«-&#« 

Wnn (M% ) : C u - N i -M n^M^^ffil^i^tC^ 
Acu (at%) :Wcu S:C u(7)JM?St-fJ-:> 

A«„ (at%) :Wrin («%) 5'Mn«0Ml^«t'«|-> 

t tinf , c u - N i - M n^w&mmfMzanh m 

nCO-^«»i, Tie ( 1 ) 5CTa$ilSMn#irJt$P 
nnA<3 0%JiLhi:$tL-6, 
[0014] 

I XI 00 - (1) 

58 -r I, s i «^ a t %«osij-&** 2 ~ 5 %oKfflrt t s V ^ 
w«„ (M%) : c u - N i -M nihm^mnz^ 
wsi (fift%) : c u - N i -M nj^^mmmm^z-^ 



30 



Ann (at%) :Wii„ (84%) STMnCOH^MTSlJ-:) 
Asi (at%) :Wsi I: S i cOKi^Mtfl-? 

tzm 

b-rtm. Cu-N i -Mn*«*gSiS«fS}{Cfc»t.&S 
i TIB ( 2 ) ^t'^^ixS S i irm^P 

s i *5 2 ~ 5 %(OKHrt t S ill. . 
[0016] 

} XI 00 - (2) 

★ 5:|56il:-rs::fc*^M^ LV\ ^i^sflf^C u - N i - M n 

*Psi*«2%feUii:S<X'rv^|,. ;(0S i-^*Jt*Psi 
c7)<i*<2%*Sft'S>l.t, rh-7'fXfttJ:S»5)^ 

mzmh^mmm±*^^+^t ^ o . ^f*c<o^ 
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(4) 



1±^[6]±?-frSia^^'=>«±, ±f2Si^^rifc*PsiS:3 

[0017] ±iES i #*it^Psi*<5%$rli;t 

2 0 0'CJ.Xh(c?iR-fl.::fc*iT'§^:<^rS. ■t^j:h 
*>. ±ISSi-^^rJt*Psi*«5%iSrj@;t5fc. CKSDCu 
-Ni -Mni^^m^tt^+T-MnA^ffl^fL. ^iltC 10 

ammizmmi, m^^ 1 2 0 o'ciiUbtcm-ts 

C:t*i-C§^:<^l.. :^m(OC u -N i -Mn J^m 

mtimuA^x ossicf sfa^*'^>Ji, s i cnif 
i^izx omwtmmmizm^mfj^^i^K^j:^ 

b\>^oyfU^hhi. 20 
[00 18] C:«0j:at-*l6BS<^Cu-N i -Mn^^ 

mmmii. N i at^s i ^<r>-t^mm^mt $ 

iX-^ZbizXr,^ 2 0 0'CJiLht$ixTl^S. 

J:<?)?ti6, 1 2OO'"CliLii«0iSaTlc;fc>'^-Ctj, Fefi} 

^bnf^mi-hzbmt&b^j:^. Ltzt^nx. mx. 
{f F e m^b^wmc u - N i -M njk'mmmu 
mbii2o ox:m.m}ATX'nnm^ ■ wm^^z 

ii*)m-^^^^hzb\,ziin. Fe^aWtCu-Ni 
- M n m^^i 0 =3rl. C u y^SfJSfti: c7)«-&m^ff 5rt# 
&C:i:35^'-C#l>. -etr, Cicoidfcl 2 0 0*CtU:iO 30 
KiSTT^fe^l. Zbi,zi.y). F e i^SftiO i 0 

it^mhzbmmb^j:h. 
[ 0 0 1 9 ] ^fc, imnx 0 <<zmm^m ■ mmimi^z 
X *)m^it^tifz F e bcn mmtib m-^m 

m±ifi+^m^'^^ \ F e mft bcn b * 
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<7)^-^&i)^+^iZ[t\±t^. Ltzi^-^X. ^W^C 

u-N i -iAn?h^mwmmzi.ti\i. m^m.'&ifi^ 
LLTzFe jmb<on.-^mm^^-th zbif^m 

b^sh. ttz:i<r)i.o*sm^mmiizi.ti\i. Feim 
Mb tt:+*^3SJSSrSlfiiU. -I^Oxxmm^zi, 0 

mmmb LX'S!m:^m*&immh a t i. 
<ot\ ^Rx/&m!m<^Mi}i-H^izm&^-^hzb 

tHmb^j:i>. 

[0020] tfz. ^WMCOC u -N i -MnJk^m 

mnmzii. T^mmzmE:r&T-w^<^m. mm^ 

^±{z-^tol^yyr^ h^tm&i^^^iix^^x 
[002 1] 

I.. 

(gtii^iJl ) C:iOlS«WiMntJ;SK[^tM:ft|5Si:C0S!l 
ft^-mSTStcOT^S. *rhv>fXffitJ:>9, *2 
tSfC u -N i -M n^-&^ffl^<7)i«^ (gLS7 5 

-eii-etiJtliiUc. =Sr*3. ^2*, PHntifrie ( 1 ) ^ 

TtPi«. ) , tfz. ^nMm^nmnz^stbn 

[ 0 0 2 2 ] d >! JliOlSiie^JT'ti, *r Xffi 

S i $-»LTV^^rv\ t#^>a^=g-i^g^2:3i^<7)B^ 
ffitJrOSOmmXSOmmXSmmiOfigJ^filctL. M 

m^xnmfs.r. 1 1 2 o*ct'3 o^mmt:fr\'\ m 

ti^^j:\>^zbim2Lfz, tfz. ;icr>wm(ommii. m 
mmzmmmmmizxmmizit±if. ^txh 

[0023] 

[^1] 





Cu 


NI 


Mn 


S i 


0 


63. 54 


58. 7 


54. 94 


28. 09 


1 6. 00 



±ie#^ii>^■^:-:>v^T , isisat^u y^^^-ttsmmi [ 0 0 2 4 ] ^r^f : 1 0 0 0 c c 



TAP I GL-5 SAE75W-90J , X-yVa 

s) ^m\^xm'<r^wxmim-m:m^'<i'^tz. 
MfimAi. ^ymmzn^<r>ir>iivi:?jtixm'& 
m.\,zimi. z(o:^>{)v^(<zumTim'&n^imt 
hhffixht. 



: 2 4^^ 

m-mmknmiyxi.z'z>\^x. Emzx^mmiimiL 

u S J: 0 HfetSJfe-ri. tz^ . imtc J: 0 SCfe««$r 
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* feS^**2 tLhco t,<7)^ X t U>:t#/5ii^>:SmS-*2 

[0025] 
im2] 



tm 

No 




im 


mm cat%) 




mm 


Cu 


Ni 


Mn 


Cu 


Ni 


Mn 


1 


Cu-30Hi-3Hn 


67.00 


30.00 


3.W 


65.08 


31.55 


3.37 


4.92 


X 


2 




40.00 


50.00 


10.00 


37.85 


51.21 


10.94 


22.43 


X 


3 


Cu-4OKl-20Mn 


40.00 


40.00 


20.00 


37.58 


40.68 


23.73 


36.64 


0 


4 


Oi-^OHi-ZOMi 


20.00 


60.00 


20.00 


18.51 


60.09 


21.40 


53.63 


0 


5 


Cb-55Hi-l5)tn 


30.00 


55.00 


15.00 


28.07 


55.70 


16.23 


36.64 


0 


6 


Cu-eONi-ISKn 


25.00 


30.00 


15.00 


23.30 


60.53 


16.17 


40.97 


0 



10 0 26] m2i}^(:,m^t^^j:Xol,z. Cu-Ni-M 
n^-^^(cmScOMn^#Jt*Pnn (PNnfeSO) -CM 

mt&zkti^x'^i-z. -u. Mn<7)mm&<r>'jf^j:^^ (p 

H n < 3 0 ) o . 1 , 2X'l,t, mm-ki:+^l>z99 20 
^4'OMn^*Jt*Piin*>'3 6. 6 4%TS>5No. 3 

i&mmii/ZTfki: 

[ 0 0 2 7 ] 0 1 *»4>BB^»ti»^r<J: 0 tc. ^ffl*>4> 6 Mm 

m^<. z(7)^^^zMn<r)mmm&^tix\>^?>z 



{CM n omitmm^^tih 1 1 i o . WMmm 

[0028] ( K8I0<J 2 ) ic7)^i^^J{i, M n^m^ 
Pirn t SE^t;W:ft?p»mfc coM^ SrlH^S t, cOT'fcl. , 

S3(c^-rc u - N i -^^ai^fc u -un^^mi<nm. 

[0029] ±.mm!yy^z-)\^x . ±s^m.m 1 1 isi 
mzmcM'km.i'^'>fz. mixtz^mimmm 

2\,Z5v^t. 

[0030] 

[«3] 



No 






m, (at?6) 


P>. 


mm 


Cu 


N i 


Mn 


Cu 


Ni 


Mn 


7 


Cu-IO)h 


90.00 




10.00 


88.61 




11.39 


11.39 


X 


8 


Cu-20)ta 


80.00 




20.00 


77.67 




22.43 


22.43 


X 


9 


Cu-3Q?b 


70.00 




30.00 


66.86 




33.14 


33.14 


O 


1 0 


Cu-30Ki 


70.00 


30.00 




68.31 


31.69 






X 


I 1 


CU-50N1 


50.00 


50.00 




48.02 


51.98 






X 


1 2 


CI1-70N1 


30.00 


70.00 




28.36 


71.64 






X 



[003 1] *3&t/^ll2*>^>Ha^>*»^:J:3lC. at% 
tCfcV^T, Cu-N i -Mn^-^I^^COCu{^^ttSlVI 
n-&*i»P«nS:3 0%JjLhi:-rSC:i:CJ:'5, ffi-fW 

{m.m3 ) zff)wmmi. n i c u - n i 

[00 32] Cu-N ii^-^iO<fc^Sr03 

CS^-r i at. N i <7)^«*«^<,^{5i:'C u - N i ^-^A 



if^<mM.i}^l.^-thZtti^ht^h, -etr. Cu-Ni 
l^-&^tfcv^T{±, N ico-^^rM$:4 0wt%JaJli:■f 
^^^^Sll^35^ 12 0 O'CJjLhtc^rS Cl t t'^ht^h. 5:13 , 
;£0C u - N i IS-^^WiM nSt;f S i arv^JS: 

[0033] tfz. N i c7)-t«S:a^^^b$-titC u 

-N i -}An-k±m.<r)mm (^i5um\;xr) i. 
o^rs c u - N i -M njmmmm^iM^mm i 
50 trnkmrv^^xm^zi^^^ix^tm^L. 
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#ISiim:fc(tl.Mn<7)#«{i. ^t^i 1 0 Owtft 

[0 0 34] ffl#tt: SCM2 0a«8lStt 
-f^OaiS: 7. Im/se c 

2^J^(:iMPajDffi«« 
Ji^jtfft : S AE 7 5W- 9 0 (ffidVSs X-y VttK) 10 

- N i - M n iK-^^<Oit^+ § tt*<ffiT U , N i 
**^'30wt%<Oi:^M###®BE*5l OMPa-C, 7 
0 w t t # ft 2: 6 M P a T'Jb S C: t **t> 
C:::T\ gilJxJfCu-N i -Mn^^^$:xV^ 

ill.. Cu-N i -Mn^^^^J:O^I.Cu 

f> , C u - N i - M n^-^^tCfcttl. N i t-**CO±IS 
{i7 0M%i:SflS. 

[003 5] (ISi^M4) icoag^Mi. Cu-Ni- 
IW n rn^^m^ t m.^jLX/^mmipm^ t cowf^ 

2~6aiX±iaa^M2T'fflV^^cimNo. 7~12{I 

^v^T , ±IBSSiJfifiJ 1 iz9rs Ltiw^m-kmimskt t 

tt-&^ffl^Srrn>y h-ri,i:ttlC. Cu-Ni-M 
n^^^(^mA^:7jk-rz t J: 0 . it^** 1 2 0 O'Olk 
±t^j:K).i)^,^miit:m:mzm\X'^?>Cn- 30 

[ 0 0 3 6 ] -t^ri)-^, 05lCfc(,^t:. Cu-Ni-M 



(6) !»S2000-2 5677 5 

1 0 

* t tt , ; <0^#ai<^£±<7)eH*<c u -N i -M 

2 0 0rfeU:t^l.fifi^T'J>l.. * 
^^HSl^fclr^t. CuStfMn«0=g.]|,*|r^^Cu-M 
nS2£0Cu-2 7Mn<7)^A ( Mnc7)^^rMA^'2 7 . 
0 34wt%i:^|,jSt'ib-5T, mmn^^imPnn 

Lx, z coj^*ii«o*ffl<^iiH*«M n m&&&± ( ff 
iBMn^*it**i3o%tU:) coma^zxmmis^ 
mmt9iimx'^i>mt^^?>, l^**-5t. iisfcfc 

V>T. f^^t'^tS5:«•*^ i ) Cu-Ni-MniR^^ 
2OO*Ci:^0. i i ) MnOBfSMJiLhcO 

moizx mmismmizmx'^. i i i ) n i 

commti^ 7 0 w t %aTt ^ ffl^HSr S^TCl b b 
[003 7] tfzm^t^h. Cu-Ni-Mn^^m 

wmmffykm 1 0 0 as%fc Ltzbt.u no^*» 

5r 2 5fiM%OTi:-rWf, Cu-Ni-M n^^^ 
mmmAtii 12 0 0 -CULhi:^!. t t<hi}^h . L 
fziJ^-^X. C u - N i -M n jSMfe^jS«^c7)lli^S: 1 
2 0 0 •CtLht^-f I. tCJi: , M n 2 5 ItfiJ^Jii 

nco*«$: 2 0M:%filTi: -ri. fc*>'l!f I; LV\ 
[0038] (BJ1J01J5) ClcoSli^CTi. S icO-&« 
tCu-N i -Mn^'^^(m}^bcom^im^hi><r> 

X'hh. *rh-?^xffifcj:0, mic^-tcu-Ni 
-mn^-^±m.<^^WSi (eS7 5//mUlT) iO^ 

I, c u - N i - M n^mmwMm ^ti^tmm l 

^ri3. ^4 4^, PsiJifrie (2) ^{zm.-^xi^Mz 
Si^*Jt^t'S>l> (OT. «5lcfcv->-Ci,ll«, ) . 

[0039] 
[^4] 



No 




m (at96) 


P.l 

{%) 


Cu 


Ni 


Mn 


S i 


0 


Cu 


Ni 


Mn 


Si 


0 


13 


29.08 


55.00 


15.00 


0.24 


0.68 


26.63 


54.52 


16.89 


0.50 


2.47 


3.0 


1 4 


29. JS 


55.00 


15.00 


0.39 


0.43 


26.86 


54.79 


15.97 


0.81 


1.57 


4.8 


1 5 


29.10 


55.00 


15.00 


0.55 


0.35 


26.73 


54.81 


15.97 


1.15 


1.28 


6.7 



[ 0 0 4 0 ] c c: ti. :i(7mmK'ii.. tKt xm 
izx ?>^^w^^zmm^miti:m±-ftfzif)(o 
s i sra^^DMt-^DLt. ^Lx. ^mssm^^^ 
mmimibmmi,zmimi:mLfz. ^r^, ^wm 

mci3ftl.Ni. MnC7)-^W«li> ^f*:2:10 0wt* 
%bLt:bt^ti^ii55yft%. 15wt%i:-«i: 

t^. n^tLfz^mo^iz-y^^xWiAim^fz. ^#^>i^ 

[0 04 1]ll6*»<5Hfl<5*>^J:a{C, at%ti3V^ ^50 



^X. Cu-N i -Mn^-&^4'^0MntC^tf i^fl- 

it*Psi^5. o%tlTt-rsc:tJ^iO, ii**fi 2 

OOX:a±.l,z^j:^Zbt^hf}^^. tfz. Si^^lt^P 

Sim. 8%x'himmo. 1 4^ii^s i ^^rJt^p 

si*^6. 7%-C'J>l>ISf4No. I5tc-PUT. Fe^ 
(Fe-4Ni-l. 5Mo-2Cu-0. 5C)-&^ 

mbmmm^mi^uz, =5:*5, mmit. 

mm:^'xnmfHT, l l 3 0'Cx3 0^i-i:L.?t. -f-L 

X. 'i%(itirzmmz':>K^x. mmizmh^mm^: 
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mm^M ( 1 0 Ofg) TIS'V^. -e-<7)^«$r07(c:^ 
-r. 07 ( a) *<S i #*it*Psi*M . 8%X' 

s>mmo. i4tFe^-^^mt<omm!&»(^ 

^aSilSr^L, 07 (b) *5S i#^Jt$Psi*56. 
7%T*SbSS5iPfNo. 1 5i:Fe^-^^*i:0|S|BlfM 
^f*c7)^«fflia?r*t. 07 ( a ) at^ ( b ) t 
tJl^T, ±^fi^<oaoir<^;tSgii:a-*<Cu-N i -M 
n^^^a?^, T^^OMo {?< i, aS^'F e 

^mx'h D . c u - N i - M n^^^gp^tcM-rs 

H^JiSJLTS)!.. 10 
[0 04 2] 07*>f>HJ/i>*»^J:dtC. (a)cOSi^ 
m*Psi*M. 8%T'*S^f4No. 14T'{i, Cu 
-N i -Mn^^^gP^i-Cl§aof64A^'l2A6^>tl^r*'-3 
3t<7)(:^tl.. (b) <7)Si-&qrJt$Psi*i6. 7%T*S) 
l,|«1S}N o . 1 5 TJiC u - N i -M n Jk-^±mX'F 

moJ^^tCiO. 07 (b) OCu-N i-Mn^^-^ 
gp^tcfcv^T . F e ^-^^ t O^^ttiS t::'ci ^STXPfi 

[0 04 3] tfz. S i -g-*ft$Psi*M . 8%t'$>l. 
^No. 14JII/S i^m^Psi*^'6. IXXhh 
ISPNo. 1 5fc-5V->t:. EPMA (Electron Probe M 
icroAnalyzer ) tliOMnRlXS i cTJ^J^-W^^W^ 

No. 14<OEPMA^KT'J)0, 08 (a) {iMncO 

^i-m®. 08 ( b ) «is i m-mm.^^, ttz. 

09JiNo. 1 5<7)EPMA¥K-Cft'3s 09 (a) (i 
Mn(7)^^«ffl. 09 (b) {iSic7)4J-^S4t®S:^-r. 
[0 044] 08 (a) *»4,BB<i>*>^:J:o(C, Si^:ff 30 
it$Psi*M. 8%t'l)l>l«1S}No. 1 4-CJ±lVIn<7)ffi 
»f*^'ig4^'oil^:*»-:>?t«0lc*tL. 09 ( a ) *>^>BHA>*» 
^i^ti, S i-&-*Jt*P$i*i6. 7%T-*l>l«i|S}N 
o. 1 5T'{i. MnOmg*<ig<^l)ii«fgS(4 (2-5 



(7) #M2000-256775 

1 2 

Si^WJt^Psi^S. 0%OTt-m<f. MnO 
[0045] ttz. 09c^ (a) i ( b ) tS-Mit^S 

i: J: 9 (c , M n <7)%m^^ t mm tmi,z s i 
mmm (09 (b) ev^^isoms o*»4.=5:i.2 

~5mmSec7)a(,^^) (nWJ^Wbhtl. Ltzif'>X 
Z<7)Simz-7yifyi^*J-f^¥tfimLlX\>'>lZti)<h 

[0046] ±iBIS®i0II 5 Ti#^>ix^:SSf4N o . 1 3~ 

^2:01 Ot^-f, 

SCM4 2 0ji^« 
t^OjfflS: 5. 5m/sec 
lOMPa 

jRjta: MTF (GL-3) (ffi>Ri=£. X-y Vttil) 
fPffH^S : 3 0* 

0 1 Oi}^^m(>i)^^j:X at. Si #^rJt*Psi<7)<lA>':;»c 
l*I±:^-ti:.?.fa^*'^.{iS i ^^rJt$Psi$r 3 . 0%a±. 

[0047] (m^mi ) zff)M,mmii. si«ir« 
t7h-?^ xm^zx?>^mmmi,zm&^^m^\:m 
msktcomm^m^^hcox'hh, -r=5ri?*>, *rh 
-^-^xmizxm^i^mzs i s-a^co^apa-cman 

iOCu, Ni, Mn. S iai;fOc7)^W«SrlH'^Jt. 
iitti.t:i>(r>X'hi. 

[0048] 
[^5] 



No 




mm <a.t%) 




Cu 


Ni 


Mn 


S I 


0 


Cu 


Ni 


Mn 


Si 


0 


I 6 


2a.fi7 


55.00 


H.50 


0.05 


1.58 


25.88 


53.36 


15.03 


D.IQ 


5.62 


0.7 


1 7 


29.82 


55.10 


14.20 


0.20 


0.68 


27.35 


54.70 


15.08 


0.41 


2.48 


2.7 


18 


29.57 


55.30 


14.30 


0.40 


0.43 


27.23 


55.13 


15.23 


0.83 


1.57 


5.2 


1 9 


29.08 


55.20 


14.80 


0.60 


0.32 


26;T8 


55.03 


15.76 


1.25 


1.17 


7.3 



[0049] a5St/01 l*^<5BS'o*»^i3lC. Mn 
{w^ttl.Si-t*Jt$Psi<7)a*i;*:^V^{5t\ O&^CO 

^^it^'j'^^j: < . mmitmikm:^ ^z t ¥ht^ 

h. ^LX. S i^:g-it*Psi*i2. 0%liLfc.t'J>tl 
tf , mm^^z^tixl, ojfi^i-iO^qrtJi 1 . 0 0 w t 
%m.\:XTtts:hZti}^h1}^h. ^LX. Ofi^^co^*: 



mzx y) m/mis.yi'h ztmtx. m^<rm 
^"^w&^+mzmmh z t ifix-t s t^thixt , 
[00 50] (mms) z<ommi. mii^^F 

(Fe-4Ni-l. 5Mo-2Cu-0. 5C)-^ 
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1 3 

tz , ^>*l.fv:^*O^I5g^S^ J I S Z 2 2 4 1 

[005 1] ai 2*-^>HB^)*^^J:a(c, Mie^)!»*l 
2 0 0-a:LhT'$)nJ?F ei^^f*c(05l5S^S*51 0 0 
OMPaSr^Sx. F e^^«!C^)3S«2:+;a•^^|fiI±$■ti■ 
o I. CI i: . 10 

[0052] c:cOi/y^'o-t-fif'jy^«i, >'>'^'o■:^ 

|5lB#j£}g^tr/|5|i^mtS i i: J: 0 % hixfz i> Ot'ife 
I.. ±ieFe5K»«{±Fe-Cu-C^J:')^l.. t 

Jt*Psi**4. S%<r)UM^o. 14C0Cu-Ni-M 20 
niR-^ife (CU-55N i - 1 SMn-O. 39Si^ 

[00 5 3] i-f. fifl: 1 5 0//mc7)Fe-Cu-C 
^m^immt&-1j. a@5 0Aemi7)Cu-N i -M 

i/^fflC0^#Sl^C±ffiC u -N i -M n^-^^ 
*&tt*&m ±iBFe-Cu-C^^*^fitJ^L. SD 
: 7 0 MP a , jDffl^ : S&^O^frt'ffiSgfigJ^ 

-Mn^-^mmx'o^j:immt^ti}^~mizm&^ bo 

[0054] '^(>tltzmi^t:m^a& : 1 2 0 O'C, - 
MiglSfH : 3 0^. MiS»ffl^ : ^;<f>!.#Hmo^ft 

^{±. 1 2 0 0"Ci:i«aTT'^Uv:t W*S*^4>. 

'SrO, -h«-=5r3Sig|fil±*^'c>fLTV^|,. 
[0055] .loi^y^'o-f^-f yy^'JiFe^ 

ftWt C u^^^^tt Sr|5II^^Sy;|SlB#«fe(Cct 40 

«^*i3i±*^+i)-t tSA-^v \ F e bcu fkmmm 

b<m^^Wfi+'rt^z^±.LX\'^tz. ?^>lcC:coafflW 
[0056] 

[^H3<^^] ijlipaL^^ J: 5 (c*^B30C u - N i 



!^^2 0 00-2 5 6775 
1 4 

[0057] tfz. *^BBOCu-Ni-Mn^^» 
^f4J±. N i atXS i ^O^^rfi*^#«lifflfc 
c: fc i 0 lL**n 2 0 0 'CUjLh i: > ^ 

1 2 0 O'aXhOSSTtCtJl^tt. F e!^*i:|5l 

^fimth^bmmb-^£h. Lfzti^->x. muive 
mnb:^m<nc u - N i -M nimmmMmb ^ 
1 2 0 0'cuLb<7)i^aTTi5i^«j^ • isi^iSt J: 

■^-fbS-ttSCli:{:J:0. F ei^atttCu-N i -Mn 
^-^^i 0 C u^^^fc£Offi-&^^$r#l. ^ b 
i?Xth. ^LX. Cic^iom 2 0 0-Ciy±<7)^ST 
T'^-r ^ t J: 0 . F e «S ttcT) J; 0 ftSSSYfcS: m 
hZbmmbts:h. 

[0058] i-^T. *^BJcoii:ftttt®h.yiCu-N 

ivm-fhFQ^mib. -\-'it^j:mm&Mm-k'&^ 
mkfhcyxjhmmbti^t>^£ti^y9^i-^'f')yy 
m^^-fh^ibtmmb^^h. 

[01] mm\ if<zm. mmmm^mmmnmz 
m^7mms.^ir^imx'hh , 

m2]Wm2^zm. CutC^ttSMn-t^it^P 

Bn bWM'mfm^b(7)mm^iTftwmx'hh. 
m3]mmm3^zm. Ni^watsuatora^sr 

C u - N i Jk^-^^^mX'h I . 
[ia4]|fi®0iJ3fc^O, Ni-&«i:iBfM#&14tO 

m^iTsktimxhh. 

[06 ] sSii0iJ 5 0 , M n iznti s i -ir*lt$P 
Si bmAb comi^^^i-wmx'h h . 
[07] mm 5 tc« 0 , ^<*co^^ ^s^-rm 

^;?Kt'J> 0 . ( a ) »iS i ^*Jt$Psi*i 6 . 7%(7) 
(b) {is i^*]t^Psa*i!4. 8%«0i,c7)Tj) 

I.. 

[08] l«®ifi^j5{C^'9, Si^*ifc$Psi*«4. 8% 
T'J>|.C u - N i -M n^^-^^*<7)^Sffl^ (tc^cT) 
%Wm.) ^^-f E P M A^KT'S) 0 . ( a ) JiM no 

( b ) (is i co:5i-m«^^-r. 

[09] 5S»0lJ5tC^'3, Si-t*Jt$Psi*^'6. 7% 
fiiSCu-N i -Mn^^-S^7f5i0^affi^ (tW^O 
^J-^Ptm) Sr^-fE P M A^mt'S) 0 > ( a ) tiM nco 

[010] S(;ii^J6{c^'9, si^*ii:$Psit$«« 

[01 1] SS®^J7{C^0. Si^*it$Psitit«« 
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(9) «fm2 000-2 567 7 5 

1 6 

[012] Mmmaizm. mmtPe^mm 



imi] 



[112] 




10 

mUfiemi (nn) 



0 10 20 30 

Mn-^l^it^P.. (N) 



[03] 
wt C«) 



[04] 



1500 
14O0 




















U53 


1300 






















1200 






















1100 












set 










] 


1083, 





















0 10 20 30 iO 50 60 70 80 90 100 
Cti a t («) Ni 




20 O) 60 80 100 
Niattofl (wtsi6> 
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[US] 

(a) (b) 




[Hll] [012] 




si««it»(N) tlOO 1200 1300 
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